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The  attempt has been made a  number of times to  ally epidemic 
encephalitis in man and herpes virus encephalitis in the rabbit.  Ever 
since Doerr and Vrchting's  1 important observation that rabbits in- 
oculated intraocularly sometimes develop fatal herpes virus eneepha- 
lifts, this point of view has been in the background.  Within a year or 
two, the view has come more into the foreground of the investigative 
studies.  In  two  sets  of investigations  especially,  namely those of 
Levaditi and his coworkers  ~ and Doerr and his associates,  3 it has been 
sought  to  uphold  this  view-point.  Flexner  and Amoss have  dealt 
with Levadifi's contention in another place?  It is proposed in the 
present paper to deal with Doerr's recently published views based on 
the  tests  with guinea pigs  carried out  and  described by Rose  and 
Walthaxd.  5 
As is well known, nothing is easier than to implant the virus con- 
talned in herpes vesicles on the rabbit,  and to carry the virus in in- 
definite passages from rabbit to rabbit. 
On the other hand, it has proven extremely difficult to implant such 
a  virus on rabbits  with material taken from cases of epidemic en- 
cephalitis in man.  The several hundred or more transfers of these 
l Doerr, R., and V~chting, K., Rev. g~n. opht., 1920, xxxiv, 409. 
2  Levaditi, C., nnd Nicolan, S., Compt. rend. Soc. biol., 1924, xc, 1372.  Levaditi, 
C., Nicolan, S., and Poincloux,  P., Compt. rend. Soc. biol., 1924, xc, 1376.  Doerr, 
R., Centr. Bakt., 1. Abt., Orig., 1925-26, xevii, suppl., 76. 
8 Doerr, R., Centr. Bakt., 1. Abt., Orig., 1925-26, xcvii, suppl., 76. 
* Flemaer, S., and Amoss, H. L., J. Exp. Med., 1925, xli, 215. 
Rose, G., and Walthard, B., Z. Hyg. u, Infectionskrankk.,  1925-26, cv, 645. 
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materials from man to rabbit have yielded, as Flexner  6 has pointed 
out  and Doerr  5 concedes,  six successful inoculations  at  most.  The 
percentage of successes is almost minimal.  The matter at issue is the 
explanation of the disparity, the burden of proof being of course placed 
upon those investigators who would identify the herpes virus with the 
supposedly microbic incitant of epidemic encephalitis. 
An explanation is called for all the more emphatically because herpes 
eruptions carrying virus are so common and ubiquitous an affection 
of man.  The eruptions occur under the most varied circumstances-- 
as attendants of severe disease and as accompaniments of trivial ail- 
ments.  To ascribe,  therefore, to this almost uniformly and univer- 
sally  present--nearly  innocent--pathological  material  the  sinister 
r61e of the inciting microbic agent of epidemic encephalitis is a posi- 
tion not to be lightly assumed or accepted.  It does seem rather be- 
side the point to cite, as Doerr  3 has done, as accounting for the irregu- 
larity of the infection of rabbits with inocula from cases of epidemic 
encephalitis, the instance of typhus fever, in which only one-half of 
the inoculations are  successful; or,  as has  even more recently been 
urged, the fact that diphtheria bacilli may be carried by persons who 
have not had and do not acquire diphtheria}  The evidences for the 
existence of a virus of typhus fever are not of this hypothetical order, 
and those for the specific pathogenic effects of the diphtheria bacillus 
rest upon a pyramid of knowledge with which the fragile structure of 
the herpes virus etiology of epidemic encephalitis cannot properly be 
compared. 
The foregoing statement is important only because the undertaking 
to support the thesis of the herpes virus origin of epidemic encephalitis 
has recently taken a  new turn.  It has long been known that while 
rabbits are highly subject to herpes virus infection, other rodents are 
far less susceptible to its inoculation.  And yet rats, mice, and guinea 
pigs can be infected, although they often survive even subdural in- 
jection of the virus.  Recently the guinea pig has been submitted to 
renewed study under circumstances which have yielded results of a 
kind to inspire the investigator with new ardor in pursuing the hypo- 
thetical  relationship  between  the  supposed  virus  of  epidemic  en- 
cephalitis and the virus of febrile herpes. 
6 Flexner, S., J. Am. Med.  Assn.,  1923, lxxxi, 1688, 1785.  Flexner,  S.,  and 
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As so often happens,  two papers  dealing with the subject  appeared  so  near 
together that they may be regarded as having had an almost simultaneous origin. 
The first was published by Dmitrieff, 7 who states that he chanced on the observa- 
tion that a strain of herpes virus when introduced into the brain of the guinea pig 
is quickly reduced in virulence.  A study of his protocols shows that even in the 
first guinea pig transfer this reduction, amounting virtually to destruction,  took 
place.  The source of the virus was a brain taken from a rabbit which succumbed 
to intracerebral  inoculation in 3 to 6 days.  The rabbit brain material produced 
encephalitis in young guinea pigs, ending fatally on the 10th or llth day.  When 
the brains from these guinea pigs were reinoculated into rabbits or other guinea 
pigs, no obvious effect was produced.  When the original rabbit brain virus was 
injected subdurally into older guinea pigs, either mild symptoms followed by re- 
covery ensued, or no symptoms whatever arose.  In one recorded instance  the 
rabbit virus induced keratoconjunctivitis  in a guinea pig, and material from the 
inflamed eye produced, on intracerebral  injection, fatal encephalitis in the rabbit. 
Although  the  experiments  were  few  in  number,  the  deductions 
drawn are far reaching.  From the fact that the strain of herpes virus 
employed was immediately suppressed in the brain of the guinea pig, 
it is concluded that similar happenings take place in human cases of 
epidemic encephalitis.  In this simple way does Dmitrieff dispose of 
the  innumerable  failures to  infect rabbits  with material taken from 
cases  of  epidemic  encephalitis.  To  account  for  the  herpes  virus 
origin of the latter disease, he adopts what is essentially Levaditi's  2 
view of special predisposing conditions of the nervous organs coinciding 
with particularly neurotropic strains of the virus, and he finds in epi- 
demic influenza a  possible  source of the predisposing agent. 
Rose and Walthard's study covered a  wider field.  So far as their 
paper is concerned, we need take into account only those parts which 
bear on our theme, namely the extent to which the reaction of the 
central nervous  system of the guinea pig to  the presence  of herpes 
virus may be used as a guide and measure of what goes on in human 
cases of epidemic encephalitis.  The  experiments  of Rose  and Wal- 
thard have also, as will appear,  a  somewhat wider significance, since 
their inadequacy can be easily traced to the use for the tests of strains 
of herpes virus not of high but only of moderate virulence.  The more 
deeply the problem of herpes virus is probed,  the more clearly is it 
discerned that original virulence is not only a highly variable quantity, 
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but also that strains are to be selected according to this original grade 
of virulence  for the  rabbit,  and  as suitable  for the particular  experi- 
mental  tests  which  it is  proposed to carry out.  Had  Dmitrieff  and 
Rose  and  Walthard  employed  highly  virulent  strains,  their  results 
and  conclusions  could not but  have  been very different. 
Rose and Walthard sum up their experiments in the following words: 
Rabbits inoculated  subdurally  with  the  guinea  pig brain may succumb to typical 
encephalitis.  Corneal and pad inoculations give poor results.  In many instances, how- 
ever, the subdural  inoculations fail.  The similarity,  therefore,  to what happens in von 
Economo's encephalitis  is very close.  Should  this observation  be confirmed, we shall 
have before us a model, supplied by the use of the guinea pig for inoculation,  with which 
to explain what happens with autopsy material  taken from human cases of encephalitis, 
in which the herpes virus is so rarely demonstrable.  While of course this model does not 
suffice to establish  the herpes virus etiology of von Economo's encephalitis, yet the ob- 
servation  does remove one of the most important objections to the assumption  of this 
etiological relationship. 
This point of view is upheld by Doerr, s in whose laboratory the experiments 
were made, and by Rose and Walthard.  It is, however, based not on many and 
varied, but only upon a  few experiments,  of which the following is an instance. 
A guinea pig was given a pad inoculation of rabbit brain herpes virus.  On the 
5th day, paralysis of the extremities appeared, and on the 6th day the animal was 
killed.  The lumbar spinal cord was inoculated into two guinea pigs: in one into 
the brain and pad, and in the other into the pad and cornea.  A control rabbit 
received  a  subdural  and  corneal  inoculation.  The  control  developed  kerato- 
conjunctivitis and encephalitis, and succumbed on the 5th day. 
Now, the guinea pig receiving pad and corneal inoculations responded with both 
keratoconjunctivitis and paralysis of the hind quarters, from both of which symp- 
toms it recovered.  The guinea pig receiving subdural and pad inoculations, re- 
sponded with paralysis of the hind quarters without showing, however, any signs 
of encephalitis. 
The result is interpreted as showing the extraordinary defense to and capacity 
for localizing the  herpes  virus possessed by the  central  nervous  tissues  of the 
guinea pig.  A  strain  of herpes  virus capable of passing  into  and  injuring  the 
spinal cord, from a skin surface (so called spontaneous neurotropy), s is incapable 
of attacking the brain on direct injection.  Doerr's comment on the experiments 
is to the effect that many strains of herpes virus are active when inoculated into 
the skin and cornea, and ineffective when introduced into the brain of guinea pigs. 
He remarks that this extraordinary variability of the virus is a factor to be reck- 
oned with in considering the etiology of yon Economo's encephalitis.  In an adden- 
dum  to  his paper, Dmitrieff cites the experiments of Rose and Walthard as up- 
holding his contentions. 
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This point of view, that the guinea pig occupies an independent and strategic 
position in respect to the extraordinary resistance to infection displayed by the 
brain  tissue,  is presented by Rose and  Walthard  from another point of view, 
namely that of the effects of corneal inoculations in producing symptoms of brain 
involvement.  It will be recalled that Doerr and V6chting  I first produced herpes 
virus  keratoconjunctivitis  in  guinea  pigs.  Because  of the  smaller size  of  the~ 
eye, the inflammation is less impressive in guinea pigs.  Rose and Walthard are 
correct in stating that the pronounced opacity of the cornea is a regular symptom 
of the keratitis in guinea pigs, and only an occasional  symptom in rabbits.  They 
state  also that  they never observed general symptoms (encephalitis)  to follow 
corneal inoculation, although the same strain of virus injected into the pad pro- 
duces myelitis.  They record a single exception to the rule, in which a guinea pig 
with double corneal inoculation showed salivation for 2 days and later completely 
recovered from these general effects, as well as from the eye lesions. 
The experimental results described by Dmitrieff and by Rose and 
Walthard are in themselves of interest.  The extent of their impor- 
tance  depends,  however,  upon  their  general  applicability.  Unless 
indeed they are generally applicable, it may be questioned whether 
their bearing on the disputed question of the etiology of epidemic 
encephalitis, so called yon Economo's encephalitis, is as significant as 
they suppose.  We already know that the highly susceptible rabbit 
suffices  to  distinguish  differences  among  strains  of  herpes  virus2 
May not the less susceptible guinea pig merely act to separate the 
strains more sharply, by totally suppressing the weak, partly sup- 
pressing the medium, and not suppressing at  all the strong strains? 
The experiments which follow would seem to support this interpreta- 
tion of the reaction of guinea pigs to intracerebral and corneal inocula- 
tions of strains of herpes virus. 
The experiments to be described have been alluded to in an earlier 
publication.  1°  Moreover, in that publication a protocol is given which 
shows that a strong virus, implanted on the cornea of the guinea pig, 
may ascend to the brain and produce fatal encephalitis. 
EXPEI~  YM'ENTAL° 
We possess in the H.F. I and Beckley specimens two highly virulent 
strains of herpes virus.  Thus far,  these strains have been studied 
9  Flexner, S., and Amoss,  H. L., J. Exp. Med., 1925, xli, 233. 
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chiefly in rabbits.  Yet as early as 1922, a number of inoculations into 
guinea pigs were made, and it was found that brain to brain passages 
took place.  Since this  is the  class of experiment which was  carried 
out more systematically later only sample protocols of the earlier tests 
will be given here. 
Guinea Pigs.--Nov.  20, 1922.  Two, 250 gin. guinea pigs, numbered 1 and 2, 
were inoculated intracerebrally  1~ with fresh rabbit brain virus, H.F.I.  Guinea Pig 
1 showed no striking symptoms, and died on Nov. 26 (brain transferred to Guinea 
Pigs 3 and 4).  Guinea Pig 2 was slow and tremulous on Nov. 27; salivating and 
convulsive on Nov. 28, on which date death occurred (brain injected into Guinea 
Pigs 5 and 6). 
Nov. 28, 1922.  Two, 300 gm. guinea pigs, numbered 3 and 4, received intra- 
cerebral injection of brain from Guinea Pig 1.  Dec. 1.  Guinea  Pigs 3 and 4 
salivating.  Dec. 2.  Both guinea pigs convulsive; died on this date. 
Nov. 28, 1922.  Two guinea pigs, numbered 5 and 6, inoculated intracerebrally 
with brain from Guinea Pig 2.  Dec. 4.  Guinea Pig 5 circles to left (side of in- 
oculation) and is tremulous.  Guinea  Pig 5 died on Dec. 5.  Guinea  Pig 6 died 
without showing symptoms. 
Further passages  were not made.  The histology was  characteristic of virus 
encephalitis. 
Jan. 23,  1923.  Two guinea pigs, 300 gm. each, numbered 9 and 10, received 
intracerebral  injections  of  fresh  rabbit  brain,  Beckley  strain.  Guinea  Pig 9, 
Jan.  28,  tremulous, ataxic,  gnashing.  Jan.  29.  Salivation.  Jan.  30.  Death. 
Guinea Pig 10 circled on Jan. 27 to side of inoculation and died on Jan. 28. 
No further passages were made at this time. 
Although this series of tests is small and incomplete, it nevertheless 
brings out two facts: first, that an active virus produces fatal enceph- 
alitis in the guinea pig,  attended sometimes by symptoms similar to 
those  of  the  rabbit,  and  sometimes  progressing  asymptomatically; 
and second, that passage of the virus from guinea pig to guinea pig by 
cerebral inoculation is possible.  Note should be given to the demon- 
stration that the brain of an inoculated guinea pig which succumbs 
without showing symptoms produces on cerebral inoculation of other 
guinea pigs, encephalitis accompanied by typical symptoms. 
Serial Passage of H.F. I  Virus. 
The repetition of the guinea pig inoculations of the H.F.  I  virus, 
undertaken  after  the  papers  of  Dmitrieff  and  Rose  and Walthard 
n All operations  were performed under ether anesthesia. sr~o~  FL~.Xm~R  29 
appeared,  covered a larger number of passages, both  by the  cerebral 
and by the corneal routes. 
Cerebral Inoculations. 
Guinea Pigs.--lst passage.  Oct. 25, 1926.  Two guinea pigs, A and B, 300 gin. 
each,  inoculated  intracerebrally with  fresh rabbit brain  virus H.F.I.  Guinea 
Pig A developed fever (41.1°C.),  tremor, salivation,  and  weakness  of legs; died 
Nov. 1.  Guinea Pig B also developed fever and tremor; died Oct. 29. 
2nd passage.  Oct. 29.  Two guinea pigs, C and D, inoculated intracerebraUy 
with fresh brain, Guinea Pig B.  Guinea Pig C developed fever and tremor; died 
Nov. 4.  Guinea Pig D  developed, in addition, salivation and convulsions;  died 
Nov. 6. 
3rd passage.  Nov. 4.  Two guinea pigs, E and F, injected intracerebrally with 
fresh  brain  of Guinea  Pig  C.  Both  showed  encephalitic symptoms, including 
fever  (41.2°C.);  died Nov.  10 and  12 respectively.  The animals which  survive 
longest tend to develop the more striking symptoms. 
4th  passage.  Nov.  12.  T~vo guinea  pigs given intracerebraUy injection  of 
fresh brain of Guinea Pig E.  One died of trauma.  The other,  Guinea Pig G, 
showed tremor and salivation; died Nov. 22.  Two additional guinea pigs, H and 
I, were injected intracerebrally with fresh brain of  Guinea  Pig  F  on  Nov. 10. 
Both developed symptoms conslstiug  of fever (41.3°C.),  tremor, convulsions,  and 
salivation; died Nov. 18 and 19 respectively. 
5th passage.  Nov. 18.  Two guinea pigs, J  and K, inoculated intracerebrally 
with fresh brain of Guinea Pig I.  Both developed symptoms of encephalitis and 
died Nov. 25 and 26 respectively. 
6th passage.  Nov. 26.  Four guinea pigs were inoculated, two with fresh brain 
of Guinea Pig J, and two with fresh brain of Guinea Pig K.  One of the four died of 
trauma; the other three (Guinea Pigs L, M, and N) showed typical symptoms of 
encephalitis; died on Dec. 4 and 5. 
7th  passage.  Dec.  6.  Four guinea  pigs  were  injected  intracerebrally with 
fresh brain of Guinea Pigs L and M of previous passage.  All (Guinea Pigs O, P, 
Q, R) developed characteristic symptoms; died Dec. 12 and 13. 
8th passage.  Dec. 14.  Two guinea pigs (S and T) inoculated intracerebrally 
with fresh brain of Guinea Pig R, 7th passage.  Both developed symptoms; died 
Dec. 20. 
9th passage.  Dec.  21.  Two guinea pigs  (U and V)  injected intracerebrally 
from Guinea Pig S of 8th passage.  Both developed symptoms.  One  (U)  died 
Dec. 27; the other (V) recovered. 
10th passage.  Dec. 28.  Two guinea pigs (W and X) inoculated intracerebrally 
with fresh brain of Guinea Pig U, 9th passage.  Both guinea pigs developed symp- 
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At  this  point,  the  series  of  inoculations  was  interrupted.  The 
results of the series were established by histological study of the brains 
of the guinea pigs and by return inoculations intracerebrally and cor- 
neally into rabbits at the second and third guinea pig passages.  Five 
rabbits receiving inoculations of guinea pig brains, either subdurally 
or corneally, developed encephalitis aud succumbed.  The fact should 
be stressed that virus encephalitis in the  guinea pig  sometimes  runs 
an asymptomatic course to a fatal issue.  The brains of such animals 
produce  symptomatic  encephalitis  on  passage  inoculation.  This 
condition  was  observed  in  the  1922  and  again  in  the  1926  virus 
passages. 
Corneal Inoculations. 
The series of corneal inoculations of guinea pigs with H.F. I  virus 
assumes importance by reason of the fact that Rose and Walthard  6 
and  Doer#  emphasize the point that no strain of  herpes virus has 
been described which passes from the eye to the brain, inducing fatal 
encephalitis.  The H.F. I  virus is capable of making this passage and 
of causing death. 
Guinea Pigs.--Guinea  Pig I.  Nov. 4, 1926.  Right eye cocainized and cornea 
scarified with cataract knife dipped  in 10 per cent suspension of fresh brain of 
Guinea Pig C, 2nd cerebral  passage.  Severe keratoconjunctivitis followed, at- 
tended by fever  (41.2°C.), and on 6th day by symptoms of brain involvement: 
circling to right, tremor, ataxia, salivation.  Death on Nov.  16, or 12 days after 
inoculation. 
Guinea Pig II)  °-  Nov. 8.  Right eye inoculation as before with exudate from 
Guinea Pig I.  First keratoconjunctivitis,  then encephalitis developed, leading to 
death on Nov. 18, or 10th day after inoculation. 
Further inoculations were made with the fresh brains of Guinea Pigs I and II. 
Material from Guinea Pig I was introduced into the cornea of one guinea pig and 
the brain of two other guinea pigs, without effect.  The conclusion is that the 
virus was no longer active on the 12th day.  The brain of Guinea Pig IX was in- 
jected intracerebrally into two  guinea  pigs,  of which one succumbed  to virus 
encephalitis on the 6th, and the other on the 12th day.  Another guinea pig which 
received  a  corneal  inoculation  of the brain, developed keratoconjunctivitis at- 
tended by salivation, from which recovery took place. 
12 This is the animal whose protocol  is  given in "Epidemic encephalitis  and 
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The power to pass from the cornea to the brain possessed by even 
strong  strains  of herpes virus is determined  not by the virus alone, 
but is conditioned by the individual guinea pig subjected to inocula- 
tion.  Thus of four guinea pigs which were given corneal inoculations 
of fresh H.F. I  guinea pig brain virus, one at the third  and three at 
the sixth guinea pig passage, all four developed keratoconjunctivitis, 
but one only exhibited encephalitic symptoms to which it succumbed. 
The protocol of this animal follows. 
Guinea Pig.--Dec.  4,  1926.  Cocainized cornea scarified and inoculated with 
H.F. I virus, 6th guinea pig brain passage.  Typical keratoconjunctivitis.  Dec. 
11.  Salivation, tremor, falling.  Dec. 13.  Death. 
There remains to be described one other type of corneal inoculation 
with strong herpes virus, namely that in which following the kerato- 
conjunctivitis  the  guinea  pigs  develop encephalitic  symptoms from 
which they recover.  The next two protocols illustrate this result. 
Guinea Pig.---Oct. 25, 1926.  Right eye cocainized and scarified with cataract 
knife dipped in suspension of fresh rabbit brain virus It.F.I.  Typical kerato- 
conjunctivitis appeared.  On 6th day the temperature  rose to 41.2°C.; on  10th 
day, tremor, ataxia, and circling to right were noticed.  These symptoms and the 
inflammation of the eye gradually subsided, recovery becoming complete. 
Guinea Pig.--Oct. 29, 1925.  Right eye inoculation as before with fresh guinea 
pig brain virus H.F. I, 2nd brain passage.  Moderately severe keratoconjunctivitis. 
On 10th day, tremor and salivation, and temperature of 40.7°C.  During the next 
few days the eye inflammation subsided and the nervous symptoms disappeared. 
We  shall  now  describe  the  inoculation  of  guinea  pigs  with  the 
Beckley and Levaditi strains of herpes virus.  These two strains have 
been studied by us in rabbit passages and found to be weaker than 
H.F.I. 9  Moreover, they differ from each other, as the Levaditi strain 
is weaker than  the  Becldey.  As tested on the  rabbit,  the  order of 
virulence is H.F. I, Beckley, and Levaditi. 
Beckley Virus Series. 
Two  separate  tests  were  made  with  the  Beckley  virus  injected 
intracerebrally into guinea pigs.  The two sets are not in precise agree- 
ment, since the fatalities in one exceeded those in the other test.  But 
they are in  agreement  in bringing  out the fact  that  the  Beckley is 
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Cerebral Inoculations.-- 
Test I.  Guinea  Pigs A and B.--Dec. 31,  1926.  Injected into  right  cerebrum 
suspension of fresh rabbit brain Beckley virus.  Fever (41.1°C.), tremor, salivation, 
and paralysis of extremities developed.  Death of Guinea Pig A occurred on Jan. 
8, 1927.  Guinea Pig B was killed on Jan. 6. 
Guinea Pigs C and D.--Jan. 7, 1927.  Inoculated as in preceding test with fresh 
brain virus of Guinea Pig B.  Symptoms of encephalitis appeared in both guinea 
pigs and death followed on Jan. 14. 
Guinea Pigs E  and F.--Jan.  17,  1927.  Injected as  in  preceding,  with fresh 
brain virus of Guinea Pig D.  Symptoms of encephalitis developed and Guinea 
Pig E died on Jan. 24; Guinea Pig F died on Jan. 22. 
Guinea Pig G.--Jan. 25,  1927.  Inoculated as before with fresh brain virus of 
Guinea Pig E.  Developed symptoms of encephalitis,  including  tremor, gnashing, 
convulsions,  salivation, and impaired eyesight; death on Feb. 2. 
Guinea Pig//.--Feb. 4,  1927.  Inoculated as before with fresh brain virus of 
Guinea Pig G.  No symptoms appeared and animal remained well. 
Guinea Pigs I  and J.--Feb. 7, 1927.  Injected intracerebraUy with virus from 
Guinea Pig G, glycerolated for 5 days.  No effect was produced. 
The  sudden  loss of  activity on  the  part  of  the  Beckley strain  of 
virus at the fifth passage in guinea pigs led us to repeat the test.  The 
series of protocols follows. 
Test II.  Guinea  Pigs A  and B.--Feb. 21,  1927.  Intracerebral inoculation of 
fresh rabbit virus, Beckley strain.  Symptoms of severe encephalitis developed, 
so that the moribund animals were killed on Feb. 28 and Mar. 3 respectively. 
Guinea Pigs C and D.--Mar. 1, 1927.  Cerebral inoculation from Guinea Pig B. 
Symptoms of encephalitis,  including tremor, salivation, and eon~lsions, appeared. 
Guinea Pig C died on Mar. 7; Guinea Pig D was killed on Mar. 5. 
Guinea Pigs E and F.--Mar. 5, 1927.  Cerebral inoculations from Guinea Pig D. 
Guinea Pig E showed slight,  fleeting symptoms only and recovered; Guinea Pig F 
showed more pronounced,  but not severe symptoms, and was killed on Mar.  11. 
Guinea Pigs G and//.--Mar. 11, 1927.  Cerebral inoculation with fresh brain of 
Guinea Pig F.  No marked symptoms arose and animals remained well. 
The result of the passage of the Beckley virus through the brains of 
guinea pigs is definite  and shows that the virus,  as derived from the 
rabbit, is active enough in the first removes to produce fatal encepha- 
litis, but at the fourth or fifth passage suddenly loses power and fails 
to excite marked symptoms in the inocu]ated guinea pigs. 
Corneal [noculations.--The preceding tests were paralleled with two 
series of tests of the  Beckley virus inoculated  into  the  cornea.  The 
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interest.  The second is  complete and brings  out  the rather sudden 
failure  in  potency of  the  virus  in  the  manner  of  the  intracerebral 
passages. 
Test I.  Guinea Pigs A  and B.--Dec. 30, 1926.  Cocainized right eye scarified 
with cataract knife dipped in 10 per cent suspension of fresh rabbit brain Beckley 
virus.  Characteristic keratoconjunctivitis followed by fever (41.1  °  to 41.7°C.) 
on Jan. 6, 1927, coincident with appearance of tremor, salivation, and convulsions. 
Death of both animals on Jan. 10. 
Guinea Pigs C and D.--Jan. 11, 1927.  Intracerebral injections of fresh brain 
virus of Guinea  Pig A.  Typical symptoms of encephalitis  developed;  death on 
Jan. 18 and 19 respectively. 
Guinea Pigs .E and F.--Jan. 10, 1927.  Corneal inoculations with fresh brain of 
Guinea Pig A.  Keratoconjunctivitis followed by encephalitis  appeared; death of 
Guinea Pig E on Jan. 17, of Guinea Pig F on Feb. 4. 
Test II.  Guinea Pigs A and B.--Jan. 6, 1927.  Corneal inoculations with fresh 
brain of  guinea  pig  of  1st  Beckley strain passage.  Keratoconjuncfivitis and 
encephalitis;  death on Jan. 17 and 21 respectively. 
Guinea Pigs C and D.--Jan. 14, 1927.  Corneal inoculation  with fresh brain of 
guinea pig of 2nd Beckley strain passage.  Keratoconjunctivitis and encephalitis; 
death of both animals on Jan. 29. 
Guinea Pigs E and F.--Jan. 24, 1927.  Corneal inoculation with fresh brain of 
guinea pig of 3rd Beckley strain passage.  Keratoconjunctivitis and encephalitis; 
death of Guinea Pig E on Feb. 4, and sacrifice of F on Feb. 2. 
Guinea Pigs G and//.--Feb. 2, 1927.  Corneal  inoculation with fresh brain of 
guinea  pig of 4th Beckley strain passage.  Severe  keratoconjunctivitis without 
symptoms of encephalitis followed by recovery. 
Guinea Pigs I and J.--Mar. 11, 1927.  Corneal inoculation with fresh brain of 
guinea pig of 3rd Beckley strain passage.  The cornea of one, but not of the other 
guinea pig became inflamed, and no cerebral symptoms appeared. 
Levadili Virus Series. 
The experiments so far described establish the guinea pig as selective 
for strains of herpes virus of differing potencies as is the rabbit,  the 
distinction being that because of greater natural resistance to infection 
the guinea pigs make a sharper distinction of virulence than do rabbits. 
Hence we should expect that a  strain of the virus relatively weak for 
the rabbit should prove even less effective for the guinea pig than either 
the H.F. I  or the Beckley strain.  Levaditi Strain 6  is, according to 
Flexner and Amoss, 9 such a  weak strain.  It has,  therefore, been in- 
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behaved  in  conformity with  its  rabbit  propensities.  Of  the  three 
strains studied by us in guinea pigs, it alone corresponds in its action 
to the descriptions given by Dmitrieff and by Rose and  Walthard. 
The protocols of the experiments follow in brief. 
Test I.  G~inea Pigs  I  and  II.--Jan.  26,  1927.  Cerebral inoculation with 
fresh rabbit brain Levaditi virus.  Guinea  Pig I  showed no symptoms and re- 
mained well.  Guinea  Pig II developed  fever (40.8°C.) and tremor on the 3rd day. 
No accentuation of the symptoms but emaciation set in.  Killed on 13th day. 
The brain of this animal injected intracerebrally into two guinea pigs, HI and IV, 
and into a rabbit was without result. 
The original rabbit brain virus inoculated into the cornea of two guinea pigs 
produced keratoconjunctivitis, unattended  by cerebral symptoms from which 
recovery ensued. 
Test  II.  Guinea  Pigs  V  and  VI.--Feb.  15,  1927.  Cerebral injection  of 
fresh rabbit brain Levaditi virus.  No symptoms followed and the animals re- 
mined well. 
Test III.  Two Guinea Pigs.--Feb. 22, 1927.  Injected as in previous tests with 
fresh rabbit brain Levaditi virus without producing symptoms. 
Test IV.  Two  Guinea  Pigs.--Mar.  23,  1927.  Received fresh rabbit  brain 
Levaditi virus by cerebral injection, again without result. 
The Levaditi virus employed for the inoculations was active for the rabbit on 
intracerebral injection and was used on the 6th day of the encephalitis  for inject- 
ing the guinea  pigs. 
As the protocols show, only the first cerebral inoculation was posi- 
tive and that in the first test only.  In this test, the attempted second 
passage to guinea pigs failed.  Corneal inoculation succeeded in the 
first test, but no evidence of extension of the inflammatory process 
to the brain was detected. 
DISCUSSION. 
The experiments described in this paper leave no doubt that the 
guinea pig is only less subject to infection with the herpes virus than 
is the rabbit.  The inoculations of herpes virus in the guinea pig in the 
past have covered too narrow and restricted a variety of virus strains. 
There is no doubt that the strain employed by Dmitrieff was a weak 
one,  and  the  one  employed by Rose  and  Walthard little,  if  any, 
stronger.  Flexner and Amoss  9  had already placed the Doerr strain-- 
presumably the one  used  by Rose and Walthard--among the weak 
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The Levaditi strain had also been classed as a weak strain; and the 
tests on guinea pigs bring these  three  strains--Dmitrieff, Rose and 
Walthard,  and Levaditi--in the same category of strength or viru- 
lence.  The fact should be emphasized that so weak a  virus as the 
Doerr strain, inoculated into the skin of guinea pigs, proved to be 
active enough to pass regularly from it to the spinal cord, thus dis- 
playing the property called spontaneous neurotropy by Rose. s 
The H.F. I and Beckley strains of virus possess far greater virulence 
for guinea pigs as well as for rabbits.  Their strength has not notably 
diminished during the 5 and 4 years respectively since their original 
isolation and after very many rabbit passages.  Both are capable of 
being passed from guinea pig to guinea pig by means of cerebral and 
corneal inoculations, although the H.F. I strain, the stronger by rabbit 
test, alone seems capable of indefinite passage.  Both also are capable 
of passing from the cornea to the brain, inducing fatal encephalitis. 
Hence they belong in a totally different category from the three other 
strains already mentioned. 
The theoretical importance of the manner of response of guinea pigs 
to herpes virus inoculation arises from the use which has been made of 
fragmentary knowledge to support the hypothesis of the virus etiology 
of epidemic encephalitis.  The paradox of this ubiquitous virus, ordi- 
narily so readily implanted upon the rabbit and yet so rarely found in 
cases of epidemic encephalitis, has effectually barred the way to the 
wider adoption of the hypothesis.  Hence the eagerness with which its 
upholders seized upon the guinea pig experiments as supporting their 
belief.  The experiments given in this paper make it more than doubt- 
ful whether the support is valid and whether, indeed, any light what- 
ever has been thrown on the etiology of epidemic encephalitis through 
the tests made on guinea pigs.  Rather it would seem that the nature 
of the inciting agent of that disease remains still a problem for future 
solution. 
SUMMARY. 
The guinea pig is subject to cerebral and corneal inoculation of the 
herpes virus. 
The effects of the inoculations vary with the strength or degree of 
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Weak  strains  of the  virus  are  implanted on  the  cerebrum with 
difficulty and strong strains with ease. 
Weak strains are quickly suppressed by the brain and strong strains 
may be passed indefinitely from brain to  brain of the  guinea pig. 
Strains of intermediate potency can be passed for a limited number of 
times only. 
Weak strains induce  keratoconjunctivitis without brain  involve- 
ment, while strong strains invade the brain from the eye and produce 
fatal encephalitis.  In the latter case, the brain contains active virus 
inoculable upon the cornea and into the brain of rabbits and guinea 
pigs.  Strains of intermediate potency produce keratoconjunctivitis 
accompanied by mild symptoms of encephalitis, from which recovery 
results. 
The guinea pig serves even more definitely than the rabbit to dis- 
tinguish grades of virus according to strength or virulence.  There is 
no difference of kind but only of degree of response to inoculation of 
herpes virus in the rabbit and the guinea pig. 
The  etiology  of  epidemic  encephalitis  has  not,  therefore,  been 
brought appreciably nearer solution by experiments with herpes virus 
carried out in guinea pigs. 
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